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SUMMARY  BY  niUri.Ol  I)  ANDAt-ROSDLRUShARl'HiiROl  P  I  MVPRSITY  OF 
WASHINdTON.  10  OFFK'i:  OF  NAVAl.  RFSFAROH  ON  GRAN  F  NO  NiMMH4  m2  j  i5!< 
FROM  !5  Al'RlL  'niROFCiii  O  Of  ('FMHFR  iMv2 


Acuvkv  ciuniig  the  i'.02  calender  year  hue  ccmcrcd  oft  our  fninicipatioti  at  the 


ASl'FX  field  sludv  and  the  preiimuuiry  analysis  ot  the  data  colicctcd  Ksdi  in  this  studs 
otfshore  of  the  State  ot  Washington  as  a  part  ot  a  suppicnient  to  our  AS'FFX  grant  In 
cases,  our  primary  objective  vsas  to  obtain  inicrophy  sica!  dan  in  ship  tracks  and  to 
.issiKiate  the  ship  tracks  svuh  measured  .terosol  emissions  from  sfsccd'ic  sIsuh 

In  the  course  ot  the  AS'FF'X  field  study,  three  research  llighis  ssere  tlown 
specifically  to  address  our  research  objective  On  the  first  Right,  sshite  no  actutiJ  in  ck 
anomaly  could  be  assix  iatcd  with  the  observed  ship  emissions,  a  considerable  anKnint  of 
(.lata  was  obtained  to  characten/e  the  emissions  from  specific  ships.  On  the  second 
re.se.irch  Right,  a  ship  track  identified  by  satciinc  dissipated  helore  we  could  reach  it  and 
essentially  no  data  was  obtained.  I'hc  third  Right  constituted  our  nrost  com|i!ctc  sampling 
scenario  during  ASTFX.  although  it  tixi  tell  well  short  ot  a  definitive  case  study 

The  third  Right  was  a  multi -aircraft  mission  including  ourselves,  the  G- !  50  and  the 
lilectra.  During  the  course  ot  a  long  Right  leg  tor  intcrcompanson,  w  ith  ourseb  cs  above  a 
siratcKuniuius  deck,  the  G- 1  50  m  u  and  the  F.lcctra  below  it.  wc  detected  a  narrow  region  of 
anomalously  high  cloud  top  allvdo  with  our  radiometers  at  roughly  the  exjxrcicd  position  of 
a  remotely  sensed  ship  track.  The  C- 1  50  reported  in-cioud  microphy  sicai  anomalies  at 
about  die  same  time.  We  subsequently  re -encountered  the  albedo  anomaly  and  obtained 
some  in-cloud  mea,surement.s  which  suggested  a  lower  cloud  drop  effecuve  radius  than  that 
seen  elsewhere.  However,  while  the  anomaly  could  have  plausibly  been  associated  with  an 
observed  ship  (ba.sed  on  position  and  wind  velocity),  we  could  not  in  fact  trace  it  back  to 
the  ship.  Both  we  and  the  Electra  obtained  measurements  in  the  plume  and  wake  of  the 
observed  ship.  |p ' 1 1  iiT 
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In  atidinon  to  the  dedicated  lli^hts,  a  considcrubic  a!iH»uiii  i>l  data  im  aU>cdo  and 
ifiicrophysicai  anonjalics  ucre  obtained  dunn^  the  other  AS  li'X  }!i*v»,evc!  sui 

clear-cut  asscK'iations  o!  anomalies  \Aah  ship  plumes  vtcre  escr  ohiaiticd 

During  the  course  ol  our  suppiemcnial  flying  off  of  the  Washington  (  oast,  the 
complete  case  study  that  had  eluded  us  during  AS'IT'X  ssas  obtained  On  Xugust  2f>,  1^02 
two  ships  traveling  parallel  to  the  Washington  (’oast  produced  ship  tracks  wtuOi  wcic 
clearly  visible  ;n  the  A  VHRK  channel  ’  itiuigery  We  obtained  data  m  tlie  ship  tracks 
w  ithin  isso  hours  of  the  satellite  detection  A  voncty  of  physical  and  chcninal  parameters 
were  measured,  txnh  in  the  tracks  and  in  the  surrounding  unficnurtK-d  clouds,  mviuding 
liquid  water  content,  the  cloud  drop  si/e  disinbution  and  cffcciisc  radius,  v  loud  ssater 
composition,  ship  stack  gases  and  the  C'N  concentration  {"he  tracks  were  unainhiguousiv 
asscKiatcd  with  two  directly  observed  ships,  f  igure  1  shows  the  flight  track  of  the  (  '  1  31 A 
with  penetrations  of  the  ship  tracks  indicated  by  the  thick  line  segments  f  igure  2  chows  a 
time  senes  of  several  key  conttnuousiy  measured  v  anabJc.s  obiaincd  during  a  pass  through 
both  tracks.  In  each  case,  the  ship  plumes  injected  a  large  number  of  CN  into  the  cknid. 
dramaticaily  increasing  cloud  drop  number  concentrations  without  proportionately  changing 
the  liquid  water  content  of  the  cloud,  f  fence,  the  cloud  drop  effective  radtus  was 
significantly  reduced  and  the  cloud  albedo  raised.  Crioud  water  collected  in  the  track 
showed  that  only  nitrate  vvas  enhanced  relative  to  the  ambient  clouds  This  suggests  that 
the  ship  stack  emissions,  rather  than  the  ship  wake,  were  responsible  for  the  particles 
which  enhanced  the  cloud  albedo.  .A  synopsis  of  these  results  has  been  presented  by  R  J 
Ferek  at  the  ASTEX  ship  tracks  meeting  in  Washington  D.C.  this  last  December  and  a 
journal  submission  is  currently  in  preparation  (  fn  Situ  Measurements  of  Ship-fnduced 
Cloud  Tracks  Off  the  Washington  Coast."  by  R.  J.  Ferek.  P.  Durkee.  D.  A  Hegg  and  P. 
V,  Hobbs).  Another  presentation,  including  large-scale  measurements  of  cloud  drop 
effective  radius  (which  is  highly  relevant  to  an  assessment  of  the  susceptibility  of  ty'pical 
clouds  to  modification  by  ship  plumes),  has  been  made  by  M.  D.  King  at  the  International 
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VV'CKf^  Sy  tiiposiufsi  on  ( 'uniiis  a!Kl  (kcraii  hi  C'luriatc  Najfova.  ( Inv  s-cd  ■  X.'rcaU".  in. 

pre>s  are  two  artitlcs  dcahne  w  ah  other  as{)cvts  <->t  the  ship  iraek  rs'iuc,  one  d.  f'  \ 

Mobbs,  .\eri>M)i-(.  loud  iniefaeiuins  as  Acrrwol  Cloud  C'htruie  liuer^iy  tiofo  Ld  h’  \ 
Hobbs,  .Xcadetnic  i*rcss  tut  prcs^;  aad  one  by  St  t.)  King  'or  u  tonheotsuag  ssnuc  o!  i:anh 
( )bscrver  on  the  MODIS  .Xsrtximc  Sumiiator  with  example  imagery  irum  ASH  X 

To  date,  neither  does  nor  graduate  students  have  t>ccti  muih  snvoived  wah  thus 
ONR  sponsored  rcseareh  ellon  Ht>svcvcr.  several  graduate  students  have  recent! v  lomcd 
our  group  and  we  hofx;  to  interest  them  in  this  project,  I  maliy,  we  tune  that  F  V  Hobbs 
has  Ixen  elected  a  bcUtiw  o(  the  Amcncan  (.icophysical  I  'nion.  in  pan  liue  to  his  work  on 

cloud-acrtisol  interactions  _____ 
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Figure  2 
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Dear  Colleague: 

Welcome  lo  the  new  year.  Because  you  were  a  grantee  from  the  ONR  Atnxjsphere  and 
Ocean  Variability  Program  (ONR  Code  1241).  I  need  a  summary  report  of  your  acitviUes 
during  1992.  This  report  can  be  submitted  electronically  via  OMNET  (G.GEERNAERT/OMNET), 
or  by  regular  mail.  This  report  is  due  to  ONR  by  February  5,  1993.  Any  questions  regarding 
the  report  submittal  can  be  obtained  by  contacting  me  by  OMNET  or  telephone  (703  696 
2496). 


The  report  should  be  structured  by  providing  the  following  information  related  to  those 
research  efforts  which  were  based  all  or  in  part  on  ONR  funding. 

1.  Total  papers  submitted  and/or  published  in  refereed  iournals  by  Dec  31.  1992:  ^ 

Please  also  submit  copies  of  papers  or  abstracts. 

2.  Total  papers  scheduled  to  be  published  at  a  later  date  in  refereed  iournals:  siaxM—iMan  one 
Identify  also  the  tentative  titles  and.  if  possible,  abstracts. 

3.  Total  papers  published  or  accepted  in  non-refereed  journals:  _ L _ 

Please  provide  titles  and  abstracts. 

4.  Number  of  Technical  Reports:  0  List  the  titles  and  abstracts. 

5.  Number  of  Books  published;  Q  List  the  titles  and  abstracts. 

6.  Number  of  book  chapters  published,  other  than  in  #6:  l  List  the  titles  and 

abstracts. 

7.  Number  of  patent  applications:  n 

Patent  application  numbers;  _ 

Patent  numbers:  _ 

8.  Number  of  significant  presentations:  i  by  R.  J.  Ferek  ,  i  invited  talk  by  M.  D.  King 

Forum,  date  and  title  of  the  most  significant.  Fore  each  of  1  to  3  most  significant 
presentations,  please  include  no  more  than  a  few  sentences  describing  its  significance. 

9.  Honors  and  awards  received  by  principal  investigators:  please  include  title,  recipient,  and 
date.  Underline  those  that  might  have  been  the  result  of  ONR  funding. 

10.  Total  number  of  different  post-docs  supported  at  least  25%  of  the  time:  Q. 


1 1 .  Number  of  different  graduate  students  supported  at  least  25%  of  the  time? 


12.  List  the  most  significant  publications  in  citation  format  {authors,  year,  title,  publication 
name,  volume,  number,  page}  and  up  to  ten  lines  why  the  puWication  is  truly  significant. 

13.  Major  Accomplishments,  organized  by  objective,  of  your  funded  research  m  {five  to  si* 
succinct  lines  of  text  in  a  paragraph,  include  specific  references,  where  possible). 

14.  Significant  transitions;  if  any  follow-on  research  has  begun  or  been  proposed,  identity  the 
sponsor,  funding  level,  and  contact  person  (phone  number)  who  can  provide  additional 
information. 


Sponsor: 

Funding  level;  ($  in  FY  XX) 

Sponsor  Phone  number  (or  additional  information; 

15.  Impact  of  your  research:  new  research  areas  identified  and/or  stimulated  and 
accomplishments  other  than  listed  above. 

16.  Key  words  describing  research:  ship  tracks,  cloud  albedo,  ef  fective  radius  oS 

C  1  Dl 

17.  Key  words  describing  technologies  impacted  by  your  research: 


1  will  look  forward  to  your  reports. 


Sincer^, 
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n.  Geernaert 
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Arlington.  VA  22217 


